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Overview 

Selection 

ü2 leptons ee, e˃ , ˃  ˃

ü2 b-jets 

üResonance: lepton + b-jet 

Backgrounds 

üt tbar, Wt,  Z/ *ɹ+jets 

 

Results from Run 1 
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SUSY and proton decay  

Assume R-Parity conservation 

ütǊƻǘƻƴ ǎǘŀōƭŜ όǇ Ҧ Ŝ+ ̄ 0 )  
since RPC forbids both baryon 
and lepton number violation 

 

 

 

üLightest SUSY particle (LSP) is 
also stable  

üNeutral LSP is a good dark 
matter candidate  

üConventional SUSY 
signatures have missing 
momentum at LHC  
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Add a new U(1) B-L symmetry  

üProton still stable since only 
lepton number violation allowed  

üά/ƻƭƭƛŘŜǊέ [{t Ƙŀǎ ƭŜǇǘƻƴ 
number violating decay 

üNo missing momentum! 

üUnique signature if scalar 
top decays to a charged 
lepton and b quark 

üGravitino LSP decays slowly 
enough to be dark matter 

üSymmetry spontaneously 
broken by RH sneutrino to give 
massive B-L gauge boson (TeV)   

 

R=(-1) 3(B-L)+2s 

OR 



B-L model 

Stop pair production abundant 
through usual RPC processes 
Stop LSP decays promptly 
through RPV process 
 
üStop LSP decay: Z. Marshall,           
B.A. Ovrut, A. Purves, S. Spinner 
1402.5434, 1401.7989 
üMinimal SUSY B-L: B. A. Ovrut,           
A. Purves, S. Spinner 1503.01473, 
1412.6103, 1203.1325 
üMinimal RPV: P. Fileviez Perez,           
S. Spinner 1308.0524, 1201.5923;, 
0904.2213, 0811.3424; with V. Barger 
0812.3661; with L.L. Everett 0906.4095 
üHeterotic string theory: M. Ambroso, 
B.A. Ovrut 1005.5392, 0904.4509;        
V. Braun, Y.-H. He, B.A. Ovrut           
hep-th/0602073; with T. Pantev 
0512177, 0501070 
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Stop 
mass 
(GeV) 

Pair production xs (fb) 

Ҟǎ Ґ у TeV ҞǎҐмо TeV 

500     86 ± 13 518 ± 69 

800   2.9 ± 0.6   28 ± 4 

1000   0.44± 0.12     6.4 ± 1.0 

1400 -     0.46± 0.10 

M. Kramer et al. 1206.2892 
C. Borschensky et al.  1407.5066 



ATLAS detector 

Triggers 

ü93-98% efficient 

Identify Muons 

üMomentum resolution 
5% at 500 GeV 

Identify Electrons 

üEnergy resolution 

  ф҈κҞ9 

Anti-kt Jets with R=0.4 

ü9ƴŜǊƎȅ ǊŜǎƻƭǳǘƛƻƴ пр҈κҞ9 

Identify b-jets 

ü80% efficiency per b-jet, 
rejection factor 25 5 



Selection 

Require two leptons   
(electrons or muons)             
and two b-jets,   
all with pT> 40 GeV 

 

Main backgrounds from ttbar, 
Wt, Z/ *ɹ with associated b jets 

üReject Z+jets with cut on 
invariant mass of two same-
flavor leptons around Z 
resonance 

üReduce all with HT>1100 
GeV, scalar sum of 
transverse momentum of 
two leading leptons and two 
leading b-jets 
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Selection II 

Expect signal to have a 
resonance in lepton + b-jet 
invariant mass mbl for each 
lepton and b-jet pair 

üReject backgrounds with very 
different values of mbl for each 
pair: asymmetry < 0.2 

üDefine two signal regions using 
highest mbl > 400 or 600 GeV 
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Background estimate 

Dedicated control 
regions to set 
background rate for 
ttbar (Top CR) and 
Z+jets  (Z CR) 

 

Several validation 
regions, especially at 
higher HT  
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Validation regions 
Good agreement for fitted background estimate with data in 
validation regions (show all, ee, ˃ ,˃ e˃  for each region) 
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Background systematics 

Validation regions at higher HT       

üGood agreement for ttbar 

üAdd systematic uncertainty to 
cover overestimate for Z+jets 
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